1.2.1.1: Natural Gypsum Fig 1:
Gypsum Natural Gypsum occurs in sedimentary rock formations. Gypsum rock is mined or quarried, crushed and ground into a fine powder. In a process called calcining, the powder is heating to approximately 350 degrees F, driving off three fourths of the chemically combined water. The calcined gypsum becomes base for gypsum plaster, gypsum board and other. Used for  As a soil addictive to improve the soils workability and receptivity to moisture, and to overcome the corrosive effect of alkalinity.  As an additive in turbid water, particularly ponds, to settle dirt and clay particles without injuring aquatic life.  To create surgical and orthopedic casts.  As a food addictive.  As a color addictive for drugs and cosmetics.  A primary ingredient in toothpaste.
1.2.1.2: Flue-Gas Desulfurization OrSynthetic Gypsum
Flue-Gas Desulfurization is a byproduct of desulfurization of flue gas from the stacks of fossil fueled power plants, emissions captured from smoke stacks can be purified into a hard substance and manufactured into gypsum. Some type of FGD gypsum is generally considered unsuitable for use due to potential environmental hazards. Synthetic gypsum with potentially harmful material is not used to manufacture gypsum board. Used synthetic gypsum  Industry contributes to a cleaner environment.  To keep the air clean Chemical Table 1 : physical properties of gypsum
1.2.2: Lime Fig 2: Lime
Lime is calcium containing inorganic material in which carbonates, oxides and hydroxides predominate. It is natural mineral which occurs as a product of coal seam fires and in altered limestone xenoliths in volcanic ejected. It originates with the use as building material and properties of sticking or adhering. The rocks and minerals are derived, typically limestone are composed primarily of calcium carbonate. They may be cut, crushed or pulverized and chemically altered. "Burning" (calcinations) converts them into the highly caustic material "quicklime" (calcium oxide, CaO) and, through subsequent addition of water, into the less caustic (but still strongly alkaline) "slaked lime" or "hydrated lime" the process of which is called "slacking of lime"Limestone is the rock that contains 80% or more of calcium or magnesium carboates, including marble, chalk and marl. Limestone is extracted from quarries or mines. Part of the extracted stone, selected according to its chemical composition and granulometry, is calcinated at about 1000 0 C in different types of lime kilns to produce quicklime CaCo 3 + heat CaO + Co 2 Before use, quicklime is hydrated, that is combined with water called slaking, so hydrated lime is also known as slaking lime is produced CaO + H 2 O Ca (OH) 2 "Dry slaking", is when quicklime is slaked with just enough water to hydrate the quicklime, but remain as a powder and is referred to as hydrated lime. In "wet slaking", enough water, but not too much, is added to hydrate the quicklime to a form referred to as lime putty.Because lime has an adhesive property with bricks and stones, it is often used as binding material in masonry works. It is also used in whitewashing as wall coat to adhere the white wash onto the wall. Fly ash is also known as "pulverized fuel ash" is one of the coal combustion products and is composed of the fine particles that are driven out of the boiler with the flue gases. Fly ash is captured by electrostatic precipitators or particle separator equipment before the flue gases reach the chimneys of coal fired power plants. Depending upon the source and makeup of the coal being burned but all fly ash includes substantial amounts of silicon dioxide (SiO 2 ), aluminum oxide (Al 2 O 3 ) and calcium oxide (CaO), the main mineral compounds in coalbearing rock strata.Coal Fly Ash is classified as hazardous waste under Resource Conservation and Recovery Act (RCRA).Two classes of Fly Ash are defined by ASTM C618:
1.2.3.1: Class F Fly Ash
The burning of harder, older anthracite and bituminous coal typically produces Class F fly ash. This fly ash is pozzulonic in nature, contains less than 7% lime (CaO). Possessing pozzulonic properties, the glassy silica and alumina of Class F fly ash requires a cementing agent, such as lime or cement mixed with water to react and produce cementations compounds. Alternatively, adding a chemical activator such as sodium silicate can form a geopolymer.
1.2.3.2: Class C Fly Ash
Fly ash produced from the burning of younger lignite or sub bituminous coal, in addition to having pozzulonic properties, also has some self-cementing properties. In absence of water, Class C fly ash hardens and gets stronger over time. Class C fly ash generally contains more than 20% lime (Cao). Alkali and sulfate content are generally higher in class C fly ash. Aggregate most of which is retained on 4.75mm IS sieve is used as coarse aggregate. ii.
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It is the uncrushed gravel or stone which results from natural disintegration of rock.
1.2.6: Fibres Fig 6: Glass fiber
Fiber material increases its structural integrity; these are uniformly distributed and randomly oriented. Fibers included in this project are glass fiber, natural fiber, polypropylene, synthetic fires -each of which lend varying properties to the concrete. In addition, properties changes with fiber material, geometries, distribution, orientation and densities. Fibers can a) Improve mix cohesion, improving pumpability over long distances. b) Improve freeze thaw resistance. c) Improve resistance to explosive spalling in case of a severe fire. d) Improve impact resistance and abrasion resistance. e) Increase resistance to plastic shrinkage during curing. f) Improve structural strength. 2. Breakdown any air set lumps in the sample with fingers but do not run on the sieve. 3. Continuously sieve the sample by holding the sieve in both hands and giving a gentle wrist motion or mechanical sieve shaker may be used for this purpose. 4. Weigh the residue left after 15 minutes sieving this residue shall not exceed the specified limits. 3. Pour kerosene over the material to fill the bottle and find the total weigh (w 3 ). 4. Clean the bottle thoroughly with kerosene and fill the bottle with kerosene and weigh (w 4 ). 5. Finally clean the bottle with water weighs (w 5 ).
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II. AIM AND OBJECTIVES
3.2.2: Specific Gravity
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3.2.3: Standard Consistency
Fig 9:Vicat Apparatus Procedure: 1. The mould and the non porous plate are washed, cleaned and dried. 2. Take 400 gm of the given sample of cement is kept on the non porous plate 3. 30% water by weight of material is add very carefully to dry material and mixed thoroughly to get a neat material paste. Care should be taken that the time of gauging is not less than 3 minutes and not more than 5 minutes. The gauging time shall be counted from the time of adding water to the dry material until commencing to fill the mould. 4. The vicatmould is placed on the non porous plate and is filled with the prepared material paste with trowel, the surface is smoothened is level the mould. 5. By shaking mould slightly any air from the sample is expelled. 6. The non porous plate and mould are placed under the plunger. 7. The plunger is gently leveled to touch the surface of paste and then the indicator is adjusted to show zero reading. 8. The plunger is released quickly and allowed to penetrate in to the paste. 9. When the plunger comes to rest, the reading on the index scale is noted. 10. Several trails pastes are prepared with varying percentages of water and the test is conducted until the needle penetrated 5mm-7mm above the bottom of the mould.
3.2.4: Setting Time
Procedure: 1. Prepare a paste of 300 Gms of material with 0.85 times the water required to a give a paste of standard consistency. 2. The time of gauging in any case shall not be less than 3 minutes not more than 5 minutes and the gauging shall be completed before any sign of settling occurs. 3. Count the time of gauging from the time of adding water to the dry cement until commencing to fill the mould. 4. Fill the vicatmould with this paste making it level with the top of the mould. 5. Slightly shake the mould to expel the air. 6. In filling the mould the operator hands and the blade the gauging trowel shall only be used. a) Initial Setting Time 7. Immediately place the text block with the non porous resting plate, under the rod bearing the initial setting needle. 8. Lower the needle and quickly release allowing it to penetrate in to the mould. 9. In the beginning the needle will completely pierce the mould. 10. Repeat this procedure until the needle fails to pierce the mould for 5±0.5mm. 11. Record the period elapsed between the time of adding water to the cement to the time needle falls to pierce the mould by 5±0.5mm as the initial setting time. b) Final Setting Time 12. Replace the needle of the vicat apparatus by the needle with an angular ring. 13. Lower the needle and quickly release. 14. Repeat the process until the annular ring makes an impression on the mould. 15. Record the period elapsed between the time of adding water to the cement to the time when the annular ring fails to make the impression on the mould as the final setting time. 2. Place 10gm of a dry soil sample (passed through the sieve no.10) in the pycnometer. Record the weight of the pycnometer containing the dry soil, w ps . 3. Add distilled water to fill about half to three-fourth of the pycnometer. Soak the sample for 10 minutes. 4. Apply a partial vacuum to the contents for 10 minutes, to remove the entrapped air. 5. Stop the vacuum and carefully remove the vacuum line from pycnometer. 6. Fill the pycnometer with distilled water (to the mark), clean the exterior surface of the pycnometer with a clean, dry cloth. Record the weight of the pycnometer and contents, W s . 7. Empty the pycnometer and clean it. Then fill it with distilled water only (only up to the mark). Clean the exterior surface of the pycnometer with a clean, dry cloth. Record the weight of the pycnometer and distilled water, W a . 8. Empty the pycnometer and clean it.
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4.1.2: Fineness Modulus
Procedure: 1. Weigh accurately 100gm of material and place it on a standard IS sieve 90 microns. 2. Breakdown any air set lumps in the sample with fingers but do not run on the sieve. 3. Continuously sieve the sample by holding the sieve in both hands and giving a gentle wrist motion or mechanical sieve shaker may be used for this purpose. 4. Weigh the residue left after 15 minutes sieving this residue shall not exceed the specified limits. third being subjected to 25 strokes with the tamping rod. 3. The surface of the aggregate shall be carefully levelled. 4. The plunger is inerted so that it rests horizontally on this surface, care being taken to ensure that the plunger does not jam in the cylinder. 5. The apparatus, with the test sample and plunger in position, shall then be placed between the plates of the testing machine. 6. The load is applied at the uniform rate as possible so that the load is reached in 10 minutes. The total load shall be 40 tonnes. 7. The load shall be released and the whole of the maaterial is removed from the cylinder and sieved on 2.36 mm IS sieve. 8. The fraction passing the sieve shall be weighed and recorded.
4.1.3: Bulking Of Sand
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4.3: Mix Design 4.3.1: General
In these methods of mix design the IRC methods are not fit for the present work in which lower grades one of the ultimate aims of the various properties of the material of concrete is to enable the design of a concrete mix for a particular strength. Mix design can be defined as the process of selecting suitable ingredients of concrete and determining their relative properties with the object of producing concrete of certain minimum strength and durability as economically as possible. These are various method of proportioning, to obtain the concrete mix. These methods are as follows: Arbitrary proportion method, Maximum density method , Fineness modulus method, Surface area method, ACI committee method, Grading curve method (road no.4), IRC-44 method, High strength concrete mix design, Indian standard mix design method Out of the above method the first four are to very widely use these days due to inherent drawbacks in the procedures of mix adopted for arriving at satisfactory proportions. The procedure of mix design recommended by American concrete institute, IRC-road no: 4 and IS mix design are widely adopted. Indian standard institutions have brought out the mix design procedure mainly based on the work done in national laboratories. This method can be applied to both medium strength and high strength concrete also. The various steps involved in mix design are given below:
Indian Standard Mix Design
The step by step procedure for the design mix by IS method is given below
Step 1: Target strength for the mix design Target average mean compressive strength at 28 days is calculated using equation ft = fck + t.s ft = fck + 1.65 × s Where ft = target mean strength of concrete at 28 days fck = characteristics compressive strength of concrete at 28days t = a risk factor generally taken as 1.65 s = standard deviation for each grade of the concrete
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Step 2: selection of water cement ratio (a)The free water ratio corresponding to the target strength may be determined from the graph between the compressive strength and water cement ratio.
(b)The free water cement ratio thus selected should be checked against the limiting water cement ratio for the durability requirement.
Step 3: Selection of water and sand content After obtaining the water cement ratio, (a)The percentage of sand and water content are obtained from the table as given in the IS code: 10262-82, by knowing the maximum size of the coarse aggregate (b)Necessary adjustment to the water cement ratio is to be done.
Step 4: Determination of cement content After obtaining the water content and sand content, (a)Cement content is determined using water cement ratio and water content. The equation, Water content = water content / water -cement ratio Step 5: Determination of coarse and fine aggregate (a0) The fine aggregate is obtained using the equation W=mass of water (kg) per cum of concrete C =mass of cement (kg) per cum of concrete Sc=specific gravity of cement P =ratio of fine aggregate to total aggregate by absolute volume Fa,Ca=total masses of FA and CA (kg) per cum of concrete respectively Sfa, Sca=specific gravities of saturated, surface fine aggregate and coarse aggregate respectively. After obtaining the fine aggregate and coarse aggregate contents, the mix design (ratio) is finalised by certain trials by examining the results, ratios are adopted. Binding material content = Determination of coarse and fine aggregate content:
From table 3 of IS: 10262 and for 20mm maximum size aggregate, the amount of entrapped air is 2%. Mass of fine aggregate is obtained from the relation
1.
Therefore mass of fine aggregate per one cubic meter of concrete, FA 1 = 447.174 kg.
2.
Therefore mass of fine aggregate per one cubic meter of concrete, FA 2 = 481.026 kg 3.
Therefore mass of fine aggregate per one cubic meter of concrete, FA 3 = 368.186 kg 4.
Therefore mass of fine aggregate per one cubic meter of concrete, FA 4 = 438.71 kg.
Mass of coarse aggregate is obtained from the relation
1.
Therefore mass of fine aggregate per one cubic meter of concrete, CA1 = 1017.30 kg.
2.
Therefore mass of fine aggregate per one cubic meter of concrete, CA 2 = 1094.31 kg.
3.
Therefore mass of fine aggregate per one cubic meter of concrete, CA 3 = 837.61 kg.
4.
Therefore mass of fine aggregate per one cubic meter of concrete, CA 4 Quantity of concrete required for 3 cubes and 3 cylinders. 
5.1.2: Cylinders
The sizes of cylinder specimens are 150mm in diameter and 300mm height. The above specimens were made of cast iron material of same size. 
.1: Compaction
Compaction was done by hand using the standard tamping rod and the stokes of the rod were uniformly distributed over the cross section of mould. The concrete was filled in 3 layers and for each layer 25 strokes are applied.
5.2.2: Casting
Four different mixes were employed to examine the influence of adding fibres in concrete. The moulds used for casting were oiled and four sides of the moulds and screws were tightened well. The fresh concrete was smoothly transferred into mould into three stages and compacted with the help of tamping rod. After casting the top surface of the mould is leveled using the trowel. The specimens are demoulded after 24hrs of casting. The designations oil specimens are marked with indelible waterproof ink and kept under water under curing.
5.2.3: Curing
Temperature conditions for freshly placed concrete for some specified time for proper hardening of concrete. The specimens were cured for 28days in curing pond. After the completion of the period, the specimens were removed from the water and kept under shadow for specimen to get surface dry condition.
5.2.4: Testing
After drying of specimens for 24hours under the shadow were tested for strength parameters as discussed below.
5.2.4.1: Compressive Strength
The cube specimens are tested on compressive testing machine of 200 tones and the machine was operated hydraulically. The bearing surface of testing machine wiped of clean and loss sand or other materials removed from the surface of the specimen are in machine in such manner the loads were applied to the opposite side of the cubes as tested that is, not to the top and bottom. The axis of specimen was carefully aligned with the center of the thrust of the spherical scatted plate. The load was applied without shock and increased continuously at a rate of approximately 140kg/sq.cm/min until the resistance of the specimen to the increasing load breakdown and the no greater load can be sustained. The maximum load applied to the specimen was recorded. 
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5.2.4.2: Split Tensile Strength
The tensile strength is one of the basic and important properties of the concrete. The concrete is not usually expected to resist the direct tension because of its low tensile strength and brittle nature. However, the determination of tensile strength of concrete is necessary to determine the load at which the concrete members may crack. The cracking is a form of tension failure.In these tests in general a compressive force is applied to a concrete specimen in such a way that the specimen fails due to tensile stresses developed in the specimen. The tensile stress at which the failure occurs is termed the tensile strength of concrete.
Fig 16:
Split tensile testing Procedure: 1) Take the wet specimen from water after specified time and wipe out excess water from the surface. 2) Draw the diametrical lines on the two ends of the specimen to ensure that they are on the axial place. 3) Note the weight and diameter of the specimen. 4) Set the compression testing machine for the required range. 5) Keep the plywood strip on the lower place and place the specimen. 6) Align the specimen so that the lines marked on the ends are vertical and centered over the bottom plate. 7) Place the other plywood strip above the specimen. 8) Bring down the upper plate to touch the plywood strip. 9) Apply the load continuously without a stock at a rate of approximately 14 -21 kg/cm2 per minute. 10) Note down the breaking load (P).
Split tensile strength, T = 2PπDL.
VI. RESULTS AND DISCUSSIONS
Compressive Strength
The cubes compressive strength for all the mixes at 28 days with and without addition of fibers is presented in the table below.
Splitting Tensile Strength
The cubes splitting tensile strength for all the mixes at 28days with and without addition of fibers are presented in the 
VII. CONCLUSION AND FUTURE SCOPE
It is observed that as the lime content increasing the strength is also increasing but amount of increase in strength from 5 % to 10% is more and from 10 % to 15% is less. Addition of lime in excess to fly ash may not be beneficial. As the curing period increases the strength also increases. But increase in strength from 7 days to 14 days curing is more than from 14 days to 21 days curing. Up to certain days of curing there will be no more increase in strength.Based upon data recorded, it can be concluded that specimen containing fly ash with appropriate proportion of certain additives can be proportioned to meet the strength and workability requirement for structural grade concretes and Geotechnical application.After conducting all the experiments related to strength development of fly ash based composite materials the following are the factors that affect Strength Gain of Lime--Fly ash composite material: 
VIII. FUTURE SCOPE OF STUDY:
Due to self-hardening properties of fly ash they have wide spread application. If more number of samples could have been taken and more days curing period have been taken then it could have given more accurate results. From the above analysis of samples & based on the results obtained, it can be suggested that the Strength of the fly ash composite materials can be further increased by adding the necessary additives in a higher percentage amount & providing them enough curing period for better compaction. For which those composites can fulfil the requirements for construction purposes
